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ABSTRACT: 

PURPOSE: To simplify steps by forming the end face of a resonator, a wide 
forbidden band width layer and an end face reflecting film as in a substrate 
state, and eventually dividing it into individual semiconductor laser elements. 

CONSTITUTION: A protrusion 21 of a substrate 11 formed with the protrusion 
21 is easily cleaved at a coupling part 22 by applying a small force thereto to 
form a stripe groove. A cleaved surface 23 of this case becomes the end face 
of a resonator. Then, an oblique forbidden band width layer 16 is formed on 
the bottom and sides of the groove including the surface 23. After a 
protective layer 24 is removed, the substrate 11 is inclined, deposited from 
the oblique direction, and an end face reflecting film 17 having a low 
reflectivity and an end face reflecting film 18 having a high reflectivity are 
sequentially formed. Electrodes 14, 15 are respectively formed on the upper 
surface of a laminated structure 13 and the lower surface of the substrate 22 
to obtain an end face emitting type semiconductor laser element. 



COPYRIGHT : (0)1991, JPO& Japio 



©temnff&n (a) ¥3-285380 

©Int. CI. 5 FrrtM## ¥fi£ 3 ^(1991)12^168 

H 01 S 3/18 6940-4M 

@# 61 ¥2-87714 

<§>£ fig ¥2(1990)4^2 8 



mm* 

2. ft If m * <D IS B 

t ; 

S ft -f t X ■ £ : 

jt3*M«*©in^fl:*M*ii«*»***xH 

<h : 

IS <fc ; 

a ate isiis^^sii^icii^^T, (i 



2 . •ffi££*MffttJi4f. ffrie*fis«iffi*^ 
♦iflT**, 11*91 KC«o*»*u-ir*? 

* ft 91 1*, *m»tt*TftWM»tt*i*Tt>R 
4. 

fig tt * * m & it r 4 x * s n © * s * LTffl 



- «r i'offl^u-^SltoiaeMTt^i l r « 

BfiffiBB****-***'*". 
C * tt < tt * • ^ * ** -» T . X tti J) tt fi T I* , » 

c <o Jt 6 tt ffi ft « * © «k $ * « B k -t •> r 

g;5 9 if, tfstt«fflic felt < . 

ffiE«T?»«Wttfc»* f £fc*- tt ® £ # ® ® £ 



?§DB ¥3-285380(2; 

«q « £ « * L , *oM^**ti. r n (c J: 

coiggi^ofijnicont, tt ffi ffi * 

ic m t , *LT«B c © * ^ tt ■ 

*£. tt®as#32**<* 

*T ic*tt *BB»ft*»»I + **»* tT ' * 
£gtt©£tt*¥^$SB s fl a£W®±K®&g*l 

*«■ * Ct *E£ t fc (»■?!- 604 2 2 

*> o 

coanaMIMiilllllli*'**^* 1 ^ 
nr BH-r *i«M*»t «• tt® 

i£ <$ ? & £ L /: * * "J r li , ttKfcJ^T&B* 
StfttTtt<, *IM»«©«»k*SB* * K ,; 7 



ttB * £tf f- if JftiSSI J: 0 * * ^© T, tt©& 
*ffctf«»BflK:jqiJW* tt, XfciJJJttlS K is it *<g 

tie*, c©j:$ttiC£*itftt«*fc*4g#i«« 

Be*?4KBU'BB¥B*i''-'«'ft?f**6B 
'(i)-(e)K*tiiic «fc -» r »& * nr^/t 0 ja 

Tic, * © — m t L T, GaAs& i it li GaAlAs£ © 
BBtt«B¥**i'-***©«l£fc^v»TIftW 

if. $6SI(a)IC$t Jt ^<C, WxtfCaAsSfc 

in±ic. ttlitfSfc* asitetfft&tt foitt 

©J3c&?£*Sl^T, GaAsfcttS * * GaAlAsfgtt 
Hll2*St;««*igll3*fiSc& * So fc^T. 

ic, «SOBHIi:J:oT»»ll, V6B(b)i:» 
■TJt3tt«ttffl«>i'-tr'<-ii5*»*. c © £ £ 
£a3nft»MBll4*<*&SttB£tt4. 

CVDtttt £TK -tO. ^6 0(c)iC^t J: 5 IC, S10 2 



jail6£B§3®H4Wtt©S5#Kffitf-f*o UT, 
BWBlHJtrc. #^8 x b'* * *-fc*W«&JS 
&#AS£tt £©»»fiRftfc*H^"C GaAlAslTS? 

* fc ttGaAlAs«»S*l««B*Etf-f *• 
Si0 2 »116±MlXft Lfc^ttft ^K* 9 

fflij c {£ s w cd m m s w © * ^ & t . ffe © 

ffi«fcii»KM*©ttffiR«B*«SJi)c*3o fi« 
ic , : OJ: refill* nfc u-f^-llS45?Mt 

L * L tt V » . e**oMii^^Tli, S)g«ii 
«fc * nfc*B*BBJ* * * C * k J: •> T. ^ 

rft«Sttffit3KfiELfca. ^^n/cu-^'<- 

S«B*»ttti«T, Bi8IB* f »» t tt 9. 



tt t> 'j> k < , * © £ £ t£ ic H a * J * ■» 
*£Wi*. ±Et**©Hfi£*Wi*-r * t> or 

£ IC * „ 

(88 *A?z** « fc*>©¥®) 

tsiii; ttM*a**sei-*¥»*tss© 

«8Hi8^8«t«IIi ; 4> tt < * Hi » « © 

ffi±lc©*EgfcJ^ia«*j&dcLfcJS£icii\ & 
££frj^$a»©£®£. <fe;£©#*Sg«S®±£:fc, 
ttffifiMBfcJBtf-r^Xfiijfifcic. 



»H¥3-285380(3) 

±*B©fi:St#*«l I*, fift L<tt, *©S5W 

^« a* & ic^nr***-*-* 

ElTic*£«©*tt«icov*Ttt9i"ta. 

aWS****-***©-******. c© 
Bid*. KTo -k o I/-1T 

**© B«aB«o**«** nt^s, 

if, GaAs&£ll±(C, GaAsrSttS * fc UGaAl 
«««3l3©±ffifc J: C/GaAs»«Ell©T® ic I*. 

*n*'n«&i4*sJLe?i5*'Sfl:ft&tiTii*o tL 
T , < * fcffitiM©*fiSttB±c<*. *IS4 

8t*J««116*»"Jl;tt*nTfc?). * * IC * © £ S 

icii, «SffiKWK#J&dc*nTi** 0 ttfc. {fif4 

s*i*«8i6*m««©#«s*B±ic©*jB* 



aKlifiRW*©*ffiS«Bl7Af^fiJ£*nTi3?), 
ift»©*»»«ffi±icii»SW*©*BS*»U 
< » i H c tt * * ) » a a ft r s . 

if3K*l*JElT©Jt-5icLT«S*ftfc 0 

*f, GaAs««ll±IC. tt*§5x&& * * l*«t§ 
ttft&tt £©£JD©ttftfc'*fllHT. CaAsrittS 
$ (i GaAlAsr£& IB 12* £ t/ ft S $ it 13* &&. L 
/Co ftU?, ^9X7C»DSf ffll^T, C©QJ3tff 

1 3© &m (CSi0 2 ® 19*ffc& L fco HT, Si0 2 
JBM±©^ffi I- * h f * * * *3* ffi L * h 

LT. Si0 2 8l9t*»f >^t*C ^ 

-^aisa5 2oc£6fetffc*3 a © a » » © * * « 

Si0 2 ®l 19* fcJfc L fco 
3D 2 1 * e Jfi L it o 



£2 0(a)lC^ 4 B©3StS8&21©Z-Z'»rB **1V 
fc/il, 3S 2 0 (a)- (e)T I*, GaAsr§£«*fcfi 
GaAIAs£tt«12*SfcS««igl3©ia^litffc* 

nr^i. * #50 ic, 3S40©£*egi?2i© 

fSJj&»£x.,*;/r*fTofc©T, £ tg 8B2 1© »r ffi 
Jfctf I* = ft £ t tt 5o £*2.S52mj$fc§fl22-cafc 
life J: c;SS«3l3tffi«S 

*©J£g&liS£ll4»*#H£lT^oo fcfc, illS 
Sf»22©Br® fctt li. * li 0 = ft B T *> I 
815 2 1IC tt T I*. 

C©J:7lc£*ggB21#Bldc*ft/:SiKn*. W 

tt if ©»««cfi«art icAn, tt**'xnnicff 

a L n n»ffl»T (WAlf. KST, 2$3ffiSl 
Tlfctt**»B«T) ic ** it * » M I « ic * L 
/To ififofifi22©8fiffi* f 5<^5C21©tt^ffiJ: 

© t . ^fiaJ2itt#>r*»tt^*/D**cticj;«» 

TiifcgR22©8{5tf TSJifcBSfl L C © §* K) IC 
J:oT. aigllicii. Sfi20(b)i:/TtJ: (• 



J Q*3 



23##SSMB * * •» £fi*B21*J&l£ 
+ IT it. ±E®#i*a*K:, 

*y^tt<Appl. Pby«. Lett., 40, 28 9 ( 1 9 8 2 )$ 

W ffi 2 3 * £ t; * ►M^ioSifi^J ; ^*iS ,c ^ 
*I*f«)il6<D3® K, GaAa** tt *«K«14*B 

©£ffi*»*«ar**lcon-CffittJil2fcRlfcAl» 

ait* **[»r s Jt 5 fc»s l ttfi 

H&-r«Jflftrc<*. 0. 14* *0. 5* Tilf*t-f *AI» 
aifcltffl^fco L*L. Alfift&itt. B&8®23 

* h ffitt l r n n if* < . o. u**o. soHBicH 



it R!¥ 3-285380(4) 

■ Bai3fc*MKM*BBis£eHe. »hb:3 
*^TAiaait0*^^*s£LT4>j:^o 

ifi*H"»«=*tt-r s - i *'? * 

KtC^T, »BBffi23©±ffi 
I16*f^t5 CUT! So 

^ LT, GaAi* £ * «Sf£24*& * •/ * * ^ 

g * tz A * /< y 9 y ^/a^i'iu^t^iit 
i^giT/Tt * $ e. »«ii**«**t«** 

|S]j&»£> mnZn o C t tz J: K>. A 1 2 0 3 * * tt 5 & £ 
W*®BBRM«n*. Al 2 0,* * a -SI* * tt 



* * + y 9. mttftKte£+ * C £ V-C 

itzo :®J:ai:LT ( tt W 0J © ft IS 3 ft B ± c 

jSgiX®±icii«£H#ottffiS«3U8A*ff;f£S 

n* 0 *lt, sio 2 BU9*i»£ u 

l30±ffife-tC;S«ll©T®lw. iS ^ O ^ ^ (CI «t 
*). *ft*'ft*B»4isjLCM5*JB5fcLfc« ft & . 

ffittSflttS * n T fe, ft W H ic h t ** T 



0. ST — 3£ © Gat-.Al ,As* * * It & £1 m *S @ £ ft 
JfiSi*ffi±lcE5£+«Ctlc*->T. ± *B ^ & #i 

( % 9! © % R ) 

BfcJ:CXiSllffiRWI«0^fiEt*ff^. * t T ft St 
^c{@/^<D^3|^*^-^* : ? : ^-5)f'J-^•5^t , , Slit 
X ti * Iffi « (b ? ft. L*fc»*ft^^*#^-^ 

s? i m it * % m o 52 £ £ m c ^ o » * ft * «s ® 

3R 2 H (a) - (c)ll » 1 0©«fi®aifl1M^W(*i-- 



* * -r ¥ b a. n'4 * > i v * 

£ 5 a I4 3P5 4 BOH' HrffifcJ:tfY-Y'ifrB*£*> 
«t*tB, * J: »6 B(»)- (OttWBBWH 

11. iil-S£, 12. 112- ritt 13, 113-9 
B«jg, is-HjBS«««B. n-fiRW*©* 
B5»(S. l»-*K«»«*BK*». 19. 116- 
SiOjS. 21-5S*§35. 22— aiSSB. 23-gMBo 

B ± 

UilBA ft-^»St6tt 



3-285360(5) 





UGH? 3-285380 (6) 

m 6 ffl 




_ * oc 



